Background: There is a need to better diagnose and treat women who may be at risk for cardiovascular disease. This is emphasized by the impending release of evidence-based guidelines for the prevention of cardiovascular disease in women. Dyslipidemia is one of the most important modifiable risk factors for coronary heart disease (CHD) and is the focus of the current literature review.
Cardiovascular disease is the primary cause of death in American women, accounting for more than 500,000 deaths per year. 1 More women die from cardiovascular disease each year-1 of every 2-than from the next 7 leading causes of death combined. 1 Despite these statistics, surveys show that neither women nor their physicians appreciate the magnitude of this risk. In a survey of 1000 women aged 25 years and older, only 8% cited cardiovascular disease as their greatest health concern, and less than 30% reported that their physician had discussed cardiovascular risk with them. Furthermore, of women who were informed about cardiovascular disease, only 18% identified their health care provider as the source of that knowledge. 2 Although death rates from coronary heart disease (CHD) in men have been decreasing over the past 2 decades, most notably since the introduction of statin therapy, rates have continued to rise in women. This increase may in part be a result of the coincident widespread use of hormone replacement therapy (HRT) as a cardioprotective strategy ( Figure 1 ). 1 Recent evidence from trials such as the Women's Health Initiative 3 and the Heart and Estrogen/progestin Replacement Study, 4 however, have demonstrated that HRT provides no cardiovascular benefits and may actually be harmful. These studies have prompted a call to action to re-examine the issue of cardiovascular risk in women and determine appropriate strategies for risk reduction.
This review focuses on factors contributing to the under-recognition of cardiovascular risk and disease in women. It discusses associated risk factors, with a focus on dyslipidemia and reviews the therapeutic options available for effective lipid management.
Factors Affecting Cardiovascular Care in Women
The high rate of undiagnosed and/or untreated cardiovascular risk in women is in part attributed to physicians' relatively low index of suspicion for cardiovascular disease in women. In one survey, 70% of female patients stated that their physicians had never discussed cardiovascular disease with them. 2 However, women are more likely than men to have multiple risk factors for CHD. 5 Both health professionals and patients need to recognize the existence of risk factors and the potential for developing future cardiovascular risk. In addition, they need to remain alert to any signs and symptoms suggestive of overt cardiovascular disease. Ongoing cardiovascular risk assessment should be a part of each female patient's medical care.
The clinical presentation of cardiovascular disease in women may be atypical and can be subtle, leading to a lack of recognition by physicians. 6 Although chest pain has been reported in some studies as the most common symptom of myocardial infarction in both men and women, 7, 8 some reports suggest it is not as predictive in women compared with men and tends to subside more quickly. 7, 9 Women are more likely to experience atypical symptoms, such as shortness of breath, nausea, loss of appetite, and back pain. 9 -11 Diagnosing cardiovascular disease according to the symptoms common in men can cause evidence of cardiovascular disease in women to be overlooked.
Finally, even when women are identified as having risk factors for cardiovascular disease, there is lower utilization by physicians of standard accepted therapy compared with men. [12] [13] [14] In comparisons of women and men with similar cardiovascular risk profiles, women have been found to be significantly less likely than men to undergo additional coronary evaluation (38% vs 62%; P ϭ .002) or coronary revascularization (2% vs 5%; P ϭ .03). 13 Less aggressive lipid-modifying strategies are used when treating women compared with men with similar risk profiles. In the Heart and Estrogen/progestin Replacement Study, approximately half of the women with established cardiovascular disease were not receiving lipid-modifying medications. 14 In a 3-year study of 825 men and women with CHD, use of lipid-modifying therapy increased and low-density lipoprotein cholesterol (LDL-C) decreased in men but utilization of therapy and, not surprisingly, LDL-C levels remained the same in women despite LDL-C levels above goal in the women under study. 12 This may partially derive from the lack of relevant data. Dyslipidemia is one of the most important modifiable risk factors for CHD. 15 However, women have been largely excluded from primary and secondary prevention trials; most available data on lipid modification in women comes from subanalyses of the relatively small female populations enrolled in clinical trials. 5,16 -19 An additional explanation for this discrepancy in treatment rates may be the widely held belief that cardiovascular risk is more time-dependent in women, increasing markedly only after menopause. 20 The results of various large-scale observational studies documenting an increase in cardiovascular disease after menopause and a decline in risk with the use of estrogen laid the foundation for starting cardiovascular risk assessment after menopause and initiating HRT as a preventive strategy. 1, 21, 22 Given our present understanding of the progressive nature of atherosclerosis, 23 it now seems that the time demarcation at menopause may be an artificial distinction and that the presence of other factors in women may warrant the initiation of risk intervention strategies much earlier.
The issue of the effects of HRT on cardiovascular risk has been controversial. In the 1990s, HRT was found to have beneficial effects on the lipid profile 24 and was subsequently widely adopted as a cardiovascular risk-reduction strategy in postmenopausal women. Population studies also demonstrated a correlation between HRT in postmenopausal women and a decrease in cardiovascular risk. 21, 22 Recently, however, large-scale prospective trials have provided definitive evidence that HRT does not decrease risk of cardiovascular events and, in fact, can increase the rate of thromboembolic events. 3, 4 In the Heart and Estrogen/Progestin Replacement Study, HRT reduced LDL-C by 11% and increased high-density lipoprotein cholesterol (HDL-C) by 10% but failed to significantly affect any of the primary or secondary cardiovascular outcome measures. 4 More results contradicting the cardioprotective theory of HRT came from the Women's Health Initiative, a large-scale (N ϭ 16,608) primary prevention study, in which patients treated with combined estrogen and progesterone had a significant 29% higher rate of CHD than did untreated women, primarily because of a higher rate of nonfatal myocardial infarction; in addition, the risk of venous thromboembolic disease was doubled. 3 The estrogen arm of WHI, which recently included 10,739 women with prior hysterectomy, was also terminated, primarily because of a lack of CVD benefit and an increased risk of stroke among those treated with estrogen. 25 The Women's Angiographic Vitamin and Estrogen trial showed that HRT was associated with worse progression of CHD on angiography as well as a higher rate of cardiovascular events. 26 The results of these studies have overturned the practice of using HRT as a risk-lowering strategy for cardiovascular disease or as standard therapy for dyslipidemia in women.
Cardiovascular Risk Assessment
Current guidelines recommend a comprehensive assessment of cardiovascular risk in both men and women. 15, 27, 28 The evaluation should include a complete medical history to identify the presence of a known history of cardiovascular disease, hyperlipidemia, hypertension, diabetes, thyroid disease, and obesity. A family history for each of these should also be determined, as should a family history of premature cardiovascular disease. A laboratory work up should initially include a complete lipid panel and fasting glucose level. In patients who have known hyperlipidemia, a thyroid-stimulating hormone level should be obtained to rule out secondary hypercholesterolemia. Using both historical data and results of the physical examination and laboratory work up, patients should be evaluated for the presence of the metabolic syndrome.
The utility of obtaining serum levels for homocysteine, lipoprotein(a), or high-sensitivity C-reactive protein as part of routine cardiovascular risk assessment is hotly debated.
Dyslipidemia in Women

LDL-C
The association between cardiovascular events and LDL-C is well established, and abundant evidence shows a reduction in clinical events in both men and women when LDL-C levels are lowered. 5,16 -19,29 -31 The current guidelines from the National Cholesterol Education Program (NCEP) Adult Treatment Panel (ATP) III, as well as the more recent American Heart Association (AHA) guidelines for cardiovascular disease prevention in women, reinforce LDL-C as the primary target of therapy.
15,28 LDL-C levels are generally lower in women than in men until menopause, when levels increase and LDL particles become smaller, denser, and therefore more atherogenic.
32-34
HDL-C and Triglycerides
The Framingham Heart Study established both HDL-C and triglycerides as important predictors for coronary events. 35 This association was noted to be independent of total cholesterol level and applied to both sexes. This study was the first to suggest that triglyceride and HDL levels may have greater predictive potential in women compared with men ( Figure 2) . 36, 37 More recently, the Lipid Research Clinics' Follow-Up Study also demonstrated that both HDL-C and triglycerides were better predictors of coronary risk and cardiovascular mortality in women than total cholesterol or LDL-C. 38 In 1995, a meta-analysis performed by Hokanson et al 39 supported these data by showing that an increase in triglycerides of 1 mmol/L was associated with a 76% increased risk of cardiovascular disease in women versus 32% in men. In both ATP III and the new AHA guidelines for women, non-HDL-C is a secondary target of therapy. 15, 28 On average, women have HDL-C levels approximately 10 mg/dL greater than those of men, which may help account for the disparity in cardiovascular events between men and women. 15, 35 ATP III recognizes this sex disparity in the guidelines for diagnosing metabolic syndrome; whereas HDL-C Ͻ40 mg/dL is a risk factor in men, HDL-C Ͻ50 mg/dL is considered a risk factor in women. 15 Although the ATP III guidelines do not give different HDL-C targets for treatment based on sex, the new AHA guidelines for women recommend raising HDL-C levels Ն50 mg/dL.
28
Lipoprotein(a)
Lipoprotein(a) is now emerging as a risk factor for CHD. 15 Data from the Heart and Estrogen/progestin Replacement Study indicate that lipoprotein(a) is an independent predictor of the risk of recurrent CHD in postmenopausal women. 40 This may have important implications for therapy, because lipoprotein(a) is unaffected by diet, exercise, and most lipid-modifying medications, except for niacin and HRT, which decrease it. In ATP III, lipoprotein(a) measurement can be considered in patients with less obvious risk but who may warrant more aggressive evaluation based on the presence of a single severe risk factor.
15
Diabetes and Metabolic Syndrome
According to data from the Framingham Heart Study, the relative impact of diabetes on cardiovascular mortality seems to be greater in women than in men. 41 Diabetes is more common in women and is considered to essentially negate any protective effect of female sex against cardiovascular disease.
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The Nurses Health Study found that women with diabetes had a 3-to 7-fold greater risk of cardiovascular events than did age-matched control subjects. 32, 42 The metabolic syndrome has also been identified as a predictor of cardiovascular risk and has been associated with the development of diabetes. 15, 43 This syndrome is characterized by a constellation of metabolic risk factors, including abdominal obesity, atherogenic dyslipidemia (low HDL-C, elevated triglycerides, and an excess of small, dense LDL particles), hypertension, insulin resistance or impaired glucose tolerance, and a prothrombotic, proinflammatory metabolic state. 15 The diagnosis of metabolic syndrome can be made if 3 or more risk factors are present (Table 1) . 15 ATP III emphasizes the cardiovascular risk associated with this condition and suggests specifically targeting its components once LDL-C and non-HDL-C (total cholesterol minus HDL cholesterol) targets have been met. 15 Lipoprotein abnormalities associated with this syndrome may not be severe and may go unnoticed; it is important, therefore, that physicians assess the overall lipid profile in both men and women. Interventions should focus on increased physical activity, weight reduction, and addressing specific risk factors, such as hypertension, prothrombotic state, and dyslipidemia.
C-Reactive Protein
The role of inflammation in the development and progression of atherosclerosis has received increased attention in recent years. 44 CRP, a marker of systemic inflammation, has been identified as an independent risk factor for cardiovascular events, adding predictive value to that of individual lipoprotein fractions. Data from the Women's Health Study indicate that HS-CRP is related to several cardiovascular risk factors in women, including age, body mass index, blood pressure, cigarette smoking, and, to a lesser extent, HDL-C. 44 In one prospective follow-up of 28,263 women over 3 years, CRP was found to be the strongest predic- tor of cardiovascular disease, superior to several other markers of inflammation and to homocysteine and lipoprotein levels. 45 However, this marker also correlates with other risk factors and may lose predictive value when adjustment for other factors occurs. 46 A recent AHA scientific review suggests that monitoring patients for CRP may help clinicians identify less obvious patients who are candidates for primary preventive strategies or patients who may warrant more aggressive therapy based on test results. 47 
Treatment Options for Dyslipidemia
The same treatment options for dyslipidemia exist for both sexes. Current data demonstrates, as mentioned previously, that these treatment options are currently underused in women at significant risk for future coronary events. In this era after the Women's Health Initiative and the Heart and Estrogen/progestin Replacement Study, the number of untreated or suboptimally treated women has the potential to increase. Therefore, it is important to specifically monitor lipid profiles in the many women who have already discontinued or who will discontinue HRT in the near future, because their LDL-C will probably rise and their HDL-C may drop. Furthermore, although LDL-C remains the primary target of therapy, attention must also be given to elevated triglyceride levels, hence the non-HDL-C goal in addition to low HDL-C levels.
Lifestyle and Behavioral Changes
The first step to reducing overall CHD risk involves therapeutic lifestyle changes. To this end, clinicians need to encourage patients to adopt a healthy lifestyle, including smoking cessation, low fat, and possibly reduced carbohydrate diet, weight control, and regular physical activity. Specific therapeutic lifestyle recommendations are presented in detail in ATP III. 15 As a general recommendation, patients should reduce their dietary intake of saturated fats (Ͻ7% of total calories) and cholesterol (Ͻ200 mg/day), increase their intake of foods that lower LDL-C (plant stanols/sterols and soluble fiber), reduce weight, and incorporate regular physical activity into their daily routine (30 minutes or more on most days of the week). 15 Patients with the metabolic syndrome should also consider reducing their carbohydrate intake.
Pharmacotherapy
Statins (Hydroxymethylglutaryl-Coenzyme A Reductase Inhibitors)
Statins are competitive HMG-CoA reductase inhibitors; by interfering with the rate-limiting step in cholesterol synthesis, they decrease cholesterol production and cause an up-regulation in the number and activity of LDL receptors. These changes stimulate the removal of circulating LDL-C leading to lower levels. Intermediate-density lipoproteins and very low-density lipoprotein remnants are also removed, leading to lower levels of triglyceride-rich lipoproteins. Statins are extremely effective in lowering LDL-C and should be considered first-line therapy in the majority of patients to achieve LDL-C goals. 15, 28 Furthermore, in women at high-risk (with CHD or equivalent), statins are recommended even when LDL-C is Ͻ100 mg/dL, unless contraindicated. 28 Some statins also have moderate HDL-C-raising and triglyceride-lowering effects.
Before the Heart Protection Study, 19 women had been underrepresented in statin trials compared with men, although most included a subset of women. Despite this fact, beneficial effects in women equal to those seen in men were demonstrated in both primary and secondary prevention trials; reductions in the relative risk for cardiovascular events have ranged from 11% to 46% ( Figure  3) . 5,16 -19 The lack of statistical significance among women seen in some of these trials compared with men is probably caused by the small numbers of female participants. A meta-analysis of 5 primary and secondary prevention randomized, controlled clinical trials, including nearly 4000 women, found an overall relative risk reduction in major coronary events of 29% in women and 31% in men with statin therapy. 48 In the Cholesterol And Recurrent Events trial, there was a greater percentage reduction in coronary events in women (n ϭ 576) treated with pravastatin than in men (n ϭ 3583) (46% versus 20%). 5 More recently, the Heart Protection Study, which evaluated 5082 women, the largest female population so far, found that overall reductions in major vascular events with statin therapy were similar in both men and women (25% and 20%, respectively) and were unaffected by age (Figure 3) . 5,16 -19 Two recent trials, the PROspective Study of Pravastatin in Elderly at Risk 49 and the AngloScandinavian Cardiac Outcomes Trial-Lipid Lower-ing Arm, 50 had contradictory findings, which showed no benefit with statin therapy in women. These trials were of shorter duration, however, accruing a smaller number of events in the women studied.
Statins have proved to be extremely safe and well tolerated in the majority of patients. Their most common serious adverse effects, hepatotoxicity and myopathy, occur at very low rates. 51 The risk of myopathy increases with advanced age, especially in women, in patients with multisystem disease, and in patients taking specific concomitant medications. 51 With appropriate care, statins can be used safely in these patients. Statins, however, should not be used in pregnant women, because they have not been tested in this population. Women of childbearing potential who use statins should be counseled about the need for adequate contraception and prenatal planning.
Niacin
Niacin reduces the hepatic synthesis of very lowdensity lipoprotein and triglycerides by inhibiting mobilization of free fatty acids from peripheral adipose tissue to the liver. Because less very lowdensity lipoprotein is available to be used as a substrate, LDL-C levels fall. By blocking hepatic uptake of apolipoprotein A-1, niacin also decreases HDL-C clearance, thereby increasing the amount of HDL available for reverse cholesterol transport. Among available lipid-modifying drugs, niacin has the greatest effect on HDL-C; it also effectively decreases triglycerides, LDL-C, and lipoprotein(a). 15 Niacin has also been shown to increase LDL particle size, which may make it a particularly good choice when the atherogenic lipid triad is present. 52 The new AHA guidelines for women recommend niacin for the treatment of low HDL-C and elevated triglyceride levels, once the LDL-C goal has been achieved. 28 In one of the earliest lipid-lowering trials, the Coronary Drug Project, 53 niacin significantly reduced the risk of recurrent myocardial infarction in men; a subsequent 15-year follow-up study revealed that, 9 years after study termination, total mortality was decreased in patients who had originally received niacin. 54 No long-term clinical trials studying the effects of niacin monotherapy on clinical outcomes in women. The Stockholm Ischemic Heart Study 55 and HDL-Atherosclerosis Treatment Study, 56 which studied combination therapy with niacin/clofibrate and niacin/simvastatin therapy, respectively, did include women. Women comprised 13% of the subjects in the HDLAtherosclerosis Treatment Study. This study revealed a 60% to 90% reduction in the risk of coronary events and a decrease in angiographic progression: the average stenosis regressed 0.4% in patients treated with niacin/simvastatin versus a 3.9% progression with placebo. 56 The mean reductions in LDL-C and triglycerides were 42% and 36%, respectively; HDL-C levels increased by 26%.
Women tend to achieve greater LDL-C reductions with niacin than do men. 57, 58 In a doseescalation study of extended-release (ER) niacin, reductions in LDL-C from baseline were significantly greater in women than in men at a dosage of 3000 mg/day (Ϫ28.7% vs Ϫ17.7%), and nonsignificant trends favoring women occurred at dosages of 1000 and 2000 mg/day (Figure 4) . 57 In a pooled analysis of 5 controlled studies of ER niacin, reductions in LDL-C were significantly greater in women than in men with dosages of 1000 and 2000 mg/day and a nonsignificant trend favoring women was seen for lowering of triglycerides. 59 It is possible, therefore, that given the relative prognostic significance of HDL-C and triglycerides in women, added to the sex-based difference in lowering of LDL-C, niacin may be especially important in women because of its effects on HDL-C and lipoprotein(a). The more substantial LDL-C response to niacin in women may allow use of lower doses. Although niacin has a beneficial effect on the overall lipid profile, its use has been limited by side effects, such as prostaglandin-mediated facial and truncal flushing. This effect occurs equally in men and women. Both the incidence and the severity of this side effect can be reduced by starting with a low dose of niacin and slowly titrating up and by avoiding compounds that are known to increase flushing, such as caffeine-containing beverages and alcohol. Flushing can also be dramatically reduced by taking aspirin or ibuprofen 30 to 60 minutes before taking the first niacin dose. 60 With continued therapy, the incidence and severity of flushing frequently attenuates. Niacin is currently available in 3 formulations: immediate-release (IR), sustained-release (SR), and ER. In response to the high rate of flushing associated with IR niacin, SR niacin was developed to reduce the incidence and severity of flushing. Some SR formulations have been associated with significant hepatotoxicity. 61 The differences in side-effect profiles (flushing and hepatotoxicity) among the different niacin formulations is directly related to differences in the pharmacokinetic profiles. The incidence of flushing is directly proportional to the rate of absorption. The risk of hepatotoxicity seems to be indirectly related to the rate of absorption although a head-to-head comparison of the 3 formulations addressing the rela- tive incidence of hepatotoxicity has not been performed. The HDL-C raising effect of some SR formulations is less than IR niacin. 61 The newest formulation, ER niacin, is available by prescription only and has an absorption rate between those of IR and SR niacin. 62, 63 In a comparison study, ER niacin had a safety and efficacy profile, except for fewer flushing episodes, similar to that of IR niacin. 62 In addition, niacin can cause gastrointestinal symptoms, hyperuricemia, gout, and hyperglycemia. These latter reactions, in addition to hepatotoxicity, seem to be dose-related and are more prevalent at doses Ն2 g. 15 Finally, niacin has been associated, although rarely, with statin-induced myopathy. 51 Whether niacin actually increases this risk is unknown; in one phase IV postmarketing surveillance study, only 4 of the 871 reports of statin-induced rhabdomyolysis to the Food and Drug Administration involved concomitant niacin. 64 
Fibrates
The exact mechanism of action of fibrates is not completely understood. Fibrates are peroxisome proliferator-activated receptor-␣ agonists, a nuclear transcription factor involved in lipid metabolism and activated by fatty acids. 15, 65 Through an increase in lipoprotein lipase activity and downregulation of apolipoprotein C-III, they may increase the catabolism of triglyceride-rich lipoproteins. Fibrates increase fatty acid oxidation, reducing the formation of very low-density lipoprotein triglycerides, thereby reducing serum triglyceride levels. Fibrates raise HDL-C by increasing the synthesis of apolipoprotein A-I and A-II and reducing HDL catabolism. Fibrates are primarily effective in lowering triglyceride levels but also have moderate HDL-C-raising effects and modest LDL-C-lowering effects, and they increase LDL particle size. 15 They are another good option for patients with atherogenic dyslipidemia. The new AHA guidelines for women recommend fibrates for the treatment of elevated triglyceride and low HDL-C levels, once the LDL-C goal has been achieved. 28 Reductions in cardiovascular events associated with fibrate therapy have been documented mainly in men. In the Helsinki Heart Study, gemfibrozil reduced the incidence of CHD events by 34% (P Ͻ .02) in 4081 men with no symptoms of CHD. 66 In the Veterans Affairs High-density lipoprotein Intervention Trial, gemfibrozil reduced the risk of coronary death or nonfatal myocardial infarction by 22% (P ϭ .006) in men with CHD, low HDL-C, and mildly elevated LDL-C. 67 This study provided the first direct clinical evidence that raising HDL-C, in the absence of any change in LDL-C, is associated with cardiovascular risk reduction. 68 It is interesting that this intervention study upheld the observation noted in the Framingham Heart Study that for every 1 mg/dL rise in HDL-C level, there was a 3% reduction in cardiovascular risk. The earlier Coronary Drug Project study with clofibrate, however, failed to demonstrate any short-or long-term risk reduction, an outcome probably attributable to the study drug. 53, 54 The limited outcome data pertaining to women have generally shown benefit from treatment with fibrates. In the Bezafibrate Infarction Prevention study, in which 9% of the study population was female (n ϭ 265), the risk of myocardial infarction or sudden death was reduced by 9.4% (P ϭ .26). 69 In the Stockholm Ischemic Heart Disease Secondary Prevention Study, which included 113 women with a history of myocardial infarction, the combination of clofibrate and niacin reduced total mortality in the study population overall by 26% (P Ͻ .05). 55 Women were not analyzed separately in either study. However, men and women showed equivalent benefits in the Diabetes Atherosclerosis Intervention Study, which included 113 women with diabetes and CHD. 70 Treatment with fenofibrate reduced angiographic progression compared with placebo. Although the study was not powered for clinical outcomes, the fenofibrate group also experienced fewer cardiac events (38 vs 50) .
Fibrates are generally well tolerated. Gastrointestinal complaints are the most common side effects; they may also increase the risk of cholesterol gallstones because they enhance the lithogenicity of bile. In addition, fibrates are strongly proteinbound and may interact with other protein-binding drugs, such as warfarin. The main concern is an increased risk of myopathy when fibrates are used in combination with statins, particularly in patients with renal impairment. In 871 reports of statinassociated rhabdomyolysis, concomitant use of fibrates was listed in 80 cases (9.2%). 64 However, this combination can be used safely with appropriate monitoring. 15, 51 Fenofibrate may carry a lower safety risk than gemfibrozil in combination therapy with a statin. 71 
Bile Acid Sequestrants/Cholesterol Absorption Inhibitors
Bile acid sequestrants are anion-exchange resins that bind bile acids in the ileum, preventing their reabsorption and reducing their enterohepatic recirculation. By decreasing circulating levels of bile acids, through feedback regulation, there is an increase in the conversion of cholesterol into bile acids. The resulting decrease in cholesterol leads to an up-regulation of LDL receptors and lower serum LDL-C levels. Bile acid sequestrants lower plasma levels of LDL-C and produce minimal effects on HDL-C and triglycerides. However, because they can potentially raise triglycerides, their use is contraindicated in persons with significant elevations in triglyceride levels (Ͼ400 mg/dL) or familial dysbetalipoproteinemia. 15, 72 Bile acid sequestrants have been shown to reduce cardiovascular events, total mortality, and atherosclerotic progression in clinical trials involving men. 73, 74 In addition to binding cholesterol, bile acid sequestrants can also reduce the absorption of numerous drugs through the same mechanism. Thus, concomitant medications should be administered at least 1 hour before or 4 hours after dosing. In this class, colesevelam is the least likely to bind with other drugs in the gut. 75 Bile acid sequestrants are limited by gastrointestinal side effects; however, because they lack systemic effects and because they are a useful therapeutic option in women of childbearing potential and in patients who have demonstrated hepatotoxicity in response to statin therapy and have been unable to tolerate niacin. 15, 76 Cholesterol absorption inhibitors inhibit the intestinal absorption of cholesterol. The reduction in delivery of intestinal cholesterol to the liver results in a reduction of hepatic cholesterol stores and, therefore, an increase in the hepatic uptake of cholesterol from the blood leading to lower serum levels. Ezetimibe, the first available selective cholesterol absorption inhibitor, is thought to involve selective inhibition of the putative sterol transported on the brush-border surface of intestinal epithelial cells. Ezetimibe has been shown in clinical studies of men and women to significantly reduce LDL-C but has minimal effects on HDL-C and triglycerides. 72, 77 Safety data have been principally derived from short-term clinical studies, in which adverse effects and discontinuation rates were similar to those with placebo. 72, 77 Ezetimibe has not been adequately evaluated in either pregnant or nursing women.
Combination Therapy
The shift to using combination therapy in diseases such as hypertension and diabetes is now also being seen in the treatment of dyslipidemia. This is occurring as a result of suboptimal effects of monotherapy in many patient groups, such as those with heterozygous hypercholesterolemia and familial combined hyperlipidemia. Although the ideal initial therapeutic approach is a statin in most patient groups, frequently this approach alone does not achieve target goals for all lipid parameters. Once combination therapy is being considered, the concept of patient adherence and compliance becomes an issue. Lack of compliance is common and may be considered a result of 2 main causes: cost and ease of use. As a result, fixed-dose combination products are appearing on the market for the management of hypertension, diabetes, and dyslipidemia at increasing frequency and are gaining popularity among physicians and patients alike. Many patients managed in practice have multiple comorbidities, such as coexistent hypertension and dyslipidemia. Fixed-dose combination therapy probably has an even greater appeal in this setting.
Statin/Niacin
The combination of a statin plus niacin is perhaps one of the most useful combinations for treating dyslipidemia in women, because it adds the favorable effects of niacin on atherogenic dyslipidemia to the powerful LDL-C-lowering action of statins. In clinical studies, this combination has shown improvements across the lipid profile. 56, 58, 78 The greater LDL-C-lowering effects of niacin monotherapy seem to continue when niacin is given in combination. In a small study of fluvastatin and niacin, LDL-C levels were reduced by 54.6% in women versus 38.2% in men (P Ͻ .0005) ( Figure  5) . 58 Combination therapy with niacin, colestipol, and/or lovastatin also resulted in a better reduction in coronary artery stenosis in women than men among persons with familial hypercholesterolemia. 79 Studies such as the HDL-Atherosclerosis Treatment Study and University of California, San Francisco, Arteriosclerosis Specialized Center of Research trials have demonstrated the benefit of combination therapy with an LDL-C-lowering drug and niacin on clinical outcomes as well as on regression of atherosclerotic lesions. 56, 79 Considering that most of the patients in University of California, San Francisco, Arteriosclerosis Specialized Center of Research (92%) were asymptomatic, the findings suggest that combination lipid-modifying therapy can be beneficial to patients with subclinical atherosclerosis who are at high risk.
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A fixed-dose combination product, ER niacin/ lovastatin is available as a once-at-bedtime formulation. The long-term safety and effectiveness of this formulation has been studied in 814 patients with dyslipidemia, including 296 women. At escalating doses of ER niacin/lovastatin, from 500/10 mg to 2000/40 mg, dose-dependent effects were observed for all major lipid parameters. By week 16, LDL-C was lowered by 47%, triglycerides by 41%, and HDL-C was increased 30%. In addition, HDL-C levels continued to increase between weeks 16 and 52, culminating in an increase of 41% at 1 year. 80 Compared with statin monotherapy, ER niacin/lovastatin showed LDL-C-lowering efficacy comparable with 10 mg of atorvastatin and greater than 20 mg of simvastatin and was significantly more effective than either atorvastatin or simvastatin in raising HDL-C. 81 The combination of a statin with niacin is generally well tolerated. In the long-term study described above, 10% of patients withdrew because of flushing, and there were no cases of drug-induced myopathy. 80 
Statin/Fibrate
Combining statin therapy with a fibrate is another good option for patients with mixed dyslipidemia. [82] [83] [84] Although no outcome studies have been performed with this combination, one study showed a reduction in projected coronary risk. 83 As mentioned, myopathy is a potential concern when using this combination, but the risks can be attenuated by avoiding use in patients with renal impairment and appropriately monitoring patients and using moderate doses. 51, 85 
Statin/Bile Acid Sequestrant or Statin/Cholesterol Absorption Inhibitors
Adding a bile acid sequestrant or ezetimibe to statin therapy may be a good option for patients who need additional LDL-C-lowering but do not have abnormalities of other lipoproteins. The combination of pravastatin plus cholestyramine was found in one study to be more effective than monotherapy with either agent alone in lowering LDL-C in both men and women. 86 Ezetimibe added to ongoing statin therapy resulted in significant reductions in LDL-C of 25% and triglycerides of 14% and increases in HDL-C of 2.7%; all changes were significantly greater than those seen with statin monotherapy. 87 
Niacin/BAS
Niacin plus a bile acid sequestrant may be suitable for patients who are refractory to or intolerant of statins. This combination has been shown to favorably alter the lipid profile, reduce cardiovascular events, and promote regression of atherosclerotic plaque; these data are from an all-male population. 74, 88, 89 Multiple Combination Therapy An evaluation of intensive lipid-modifying therapy with lovastatin, niacin, and colestipol in patients enrolled in the Familial Atherosclerosis Treatment Study showed that this triple therapy was associated with a significant reduction in LDL-C (Ϫ48%) and triglyceride levels (Ϫ36%), an increase in HDL-C (ϩ23%), and a significantly lower rate of death and cardiovascular events (P Ͻ .05). 90 Adding a third lipid-modifying agent may be considered in patients who require extremely aggressive risk reduction and those with lipid abnormalities despite current combination therapy. 
Conclusions
Cardiovascular disease is a serious epidemic in the female population. It is imperative for clinicians to increase their awareness of sex-based differences in risk factors, lipid profiles, and treatment response to effectively refocus cardiovascular care in this population. Current research suggests that wellproven treatment options are underused in women, including lipid-modifying therapies. Cardiovascular risk factors should be assessed in women starting much earlier than menopause and should be treated as aggressively in women as in men. In light of evidence suggesting that HDL-C and triglyceride levels may be more important predictors of cardiovascular risk than total cholesterol or LDL-C, optimal treatment of women with dyslipidemia should start with LDL-C but not end there; triglycerides, HDL-C and, when appropriate, other markers of risk should be measured and abnormalities addressed. Combination therapy is an important therapeutic option that should be considered for all patients, including female patients in need of aggressive improvements in multiple lipid parameters.
